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Earthmovers Waste
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Himco

Panel discussion on landfllls
Medical wastes
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Contanination/Study

G. Menze conversation . ... .
Hospital waste disposal
Rumtelt response
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Investigation

Response tor MACOG meeting
Response tor MACOG meetiny
Classify Calciun Sulfate
Waste disposal

Uemolition material
Investiyation

Infurmation on wastes
Calcium Sulphate

"Experimental landfill

Experimental 1andfill
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Waste at Earthmovers

Waste at Earthmovers

Report: Hydrological and Chenmica! Evaluation of the Gruundwater Resources of Northwest
Indidna - Indiana Dept. of Natural Resources

Newspaper Articles - £lkhart Truth

Elknhart County,

Eikhart Grouna Water Study - Mater Analysis
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INDVANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

100 NORTII SENATE AVENUE

P.O.BOX 6015
INDIANAPOLIS, INDIANA 46206-6015

Date: _ Fax #:
[[5/ds 22 750 -0 7/
Company/Division: - Telephone #:. -
tézzi/tfl %Mad\
' From: Telephone #:
! _ -— Fax #: :
'Oﬂice/Bnnch/s_ecﬁom S { Number of Pages (inchuding cover): -
| 88 a7 A58

/" Ww%u,a%ﬂe@
- Vhios éfcﬁ #;g

Confirm Number

IDEM Location i Fax Namber
' Indiana Government Center North | Area Codo (317) Arca Code (317)

Commissioner’s Office : 233-6647 232-8162
Frnforcement 233-5968 233-5529
Land Quality 232-34Q3 Y 232-4473
Land Quality 2340428 233-2570
Water Quality 233-5968 233-5529
-Air Quality | 232-8406 1 232-8670
Legal Counsel 233-5967 2330178 .
Media & Commumications - | 233-5517 ‘2328753
Office of Mgmt., Budget, & Admin. | 232-8564 -232-8560
Information Technology 232-5539 232-8180
Purchasing - 233-6276 2320764
Office of Pollution Prevention y . : .233-5627 233-5434

S - Western Select Yroperties Arca Culde (317) Area Code (BID
Drinking Water ' ' 308-3339 308-3280
Water-Assessment 308-3219 308-3176
‘Water-Drinking Water Comphance .| 308-3340 308-3282
Afr Quality 308-3239 308-3236
Land Quality Comphance Branch 308-3063 308-3017

| Regional Offiucs - :

Northwest Office Mermillville, IN (219) 757-02 67 (219) 757-0265
North Central Office Syull Beud, IN (574) 345 4877 (574) 2454870
Southwest Office. Petersburg, IN 1 (812) 380-2304 (812) 380-2305
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oy INDIANA STATE BOAID OF HEALTH
| SANITARY ENGINEERING BIVIS .Y
SR YILES LBORATORES, NG, | MARSCHALL DVISTON 77

r .

PHONE: 219 264-87:6
TWX: A1 2Q84-2246

December 20, 1974  CABLE: MILESLABS ELK

Mrs. Chris Menze
Solid Waste Management
Div151on of Stream Pollution Control Board

Dear Mrs. Menze.

To confirm our phone conversations of December-lg and 20 on the leaching
study of calcium sulfate, I shall write this memo.

In the original leaching studies on calcium sulfate of November 20, 1974,
that was submitted to your office, there was a question on the low pH of the
filtrate. We used delonized water for that study which had a low pH of 4.60.
We used this water to leach the calcium sulfate becausa of its high purity
and then if anything was leached out of the calcium sulfate we could analyze
for the impuritias causad by the calcium sulfate. Unfortunately, wa did not
realize pH would be one of your important concerns. If you will notice in
the leaching studiec after the firat fraction of water had gonc through the
calcium sulfate, the secand and third fractions of the pH was practically
the came aa the pH of the water going into the calcium sulface.

Your coancern of the pll of the filtrate made us wonder and we rechecked
our deionized water again today and still got a pH of 4.60. We then checked
distilled water at different locations ia our company amd found iU to Le
below 6 50 we again did the leaching study using our own tap water which has
a pH of 8. .

" This leaching study was carried out on the calcium sulfate produced. in
production on this date as per the original procedure. This ia referred to
below as wet calcium sulfate. A duplicate test was rup on, 2 portion of the
gsame calcium sulfare after it had been repulped in the manner that all the
calctum sulfate will be after March 1, 1975. Results of this test 1s as
follows: '
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Mrs. Chris Menze
Page Twu
December 20, 1974

First 200 mi: of
water rhrough

Second 200 ml of
Wacer Through

FooUdsds

Third 200 ml of
Water Through

- Sample Sample Sample Sample
50 gms CaSo, from Plant (wet)  3.16 6.24 7.ﬁ5
SQ gms of Repulped CaSo, 7.41 7.45 7.49
Water Used in Teat ' 7.98 8.02 8.04

g7

PDF/sin

cct F. Breckenridge
E. Hartgeriak
0. Wegrieh

W E. Yeaglay, Jr.

~ C. Whistler

Manager, Process & Quality Gontrol
Citric Manufacturiang
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MILES LABORATORIES, INC. INOLARA SIAVE BUARD OF HEALTH
FI KHART. INDIANA 46814 | SANITARY ERGINEERING BIVIC:::

FRANKLIN 7 ARFOKFNRINGF . : . TebkrHUNE divesBn-0u0d

FAALF ADIRESS: MILEGLADS
TELER EYu-qL8

YRR ]

February 3, 1975

Mrs. Chris Men:ze

Publie Haalth Sanitarian
Division of Sanitary Engineering
Indiana State Board of Health
1330 Woet Michigan Street
Indiarapolis, Indiana 46206

Ra; Miles Laboratories, Inc.

~ Dear Mrs. Menze:

As you will recall, Miles hasa prev10u-1y filed a letter
willi your office, requesting permission for thc alter-
native usz of Lwo parcels of land for the disposal of
Calcium sulfale only. Application was made to the City
of Elkhart Health and Sanitation Commissien for a pcrmlt
for this purpose.

Pursuant to our previous uuuVeLsaonns on this subject,
enclosed please. find a copy ol the permlt which waa
granted at the January 24, 1975 ueeting of the [lealth

and Sanitation Cammission. Also, enclosed please find

a copy of a previons letter issued by the plaunning direc-
tor for the City of Elkhart.

This letter will also contfirm our meetring of February 11,
1975, at 1 p.m. to discuss this matter.

If you have any further questions or needed any addi-
tional assiatance, pleasc. call on me.,

Vc:y truly yours,
-] .
ﬂ/ ( o
- L,./K-é\-—\, :
Franklin E. Breckenridge

FEB/pc
cu:C. L. Whisllerxr
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Chiy OF ELKF RT. INDIANMA.
PLAN COM' 5(ON . :
oanil [ HAVES MITCH SEVER, AL,
Mayanr . ’ Riracinr

Novemnhrnr 27. 1974
TO WHOM 'Y MAY CONDMEN G

Propeply i presently. zoned M 1, and in our ptalimiquy
investigation «f tﬁc Zoning Ordinance bhe propenrly could be
used for & landfili-cperaﬁicq iﬁ il omet all obtheyry applicahle

Croquiremanlas; however, panbteary Landolilis are oot pormittad

i)\ H— L .

- kL.

Hitch sever,
. Director
vi
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April 22, 1975
Mileg Iaboratories, Inc.
1127 Myrtlc Btreet
Flkhart, Indiana L6514

Gentlomen:

Re: Issusnce of Construction Plan Permit
for Miles Experimental Industrial
Iandfill, Elkhart County

You are hereby notified that the Stream Pollution Control Board of
the State of Indlana has, thia 22nd day of April, 1973, approved the plans
and specifications for the above-referenced industrial landfill pro.jecb
which containg approximately 30 acres loceted within the SE €, W £, of
Section 5, 7. 3&0, R.liE., Elkhgrt comty._

The trench method of sanitary landfill operation is proposed, The
maximm depth of excavation will be four feet, The calcium sw.fate will
be compacted in 6-inch layers to ‘& total thickness of 3 feet., A weekly
cover of six inches of so:u. will be applied,

You are hereby 1ssued construction plen perult number SW 169 for the
subject site with the following conditions:

1. That only calcium sulfate be daposited at this aite.
2. That at no time may calcium sulfate be deposited into water.

3. That monitoring wells be installed and tested om a quarterly basis
a8 deacribed in the;plans and specifications submitted on March 12,
1975 {(copy Em-loead)

L. That in the event any of the monitoring wells do show an appreciadble
increase of calcium or sulfate levels approaching Public Health
Service Drinking Water Standavds, Miles Laboratnries, Ine., will
cease disposal operations and undertake cmecﬁ.vo action,

5, That a mixture of sand and topsoll may be used as waekly cmrer,
with the final cover to oconsist of at least two feet of elay soll.

Very tryuly::.yours,

: Orel H. Hort
JRBaker/mjh Technical Secretary
Approval No. OW 169 . '
ce: FRlkhart County Health Department
Elkhary County Flan Commlssion
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Mr. E, E. Hartgerink

Miles Laderatories, Ine.
Eavirommental Cemtrol Division
Elkhart, Indtens LE3LL

Dear Mr. Hartgerink:

Re: th upst.- nhponl
xmm c«:nty .

This will confirm your telophone conversatiom of Juse 7, 1976,
with George Cliver of thia office ceacerasiag the identifiéation of
pharmaceuticsl wastes currently being lamdfilled.. As disocussed, by .
Tequesting a gualitative emd quantitative nuxu- ve are utorutad .
4n the nemes ©f ths chemical compounds snd qmtitul of each, With this
information ve will bs abla ' to wn.'l.uu o hlhunt hn.-n involved ia -
tuu handling and disposal.

Although this effice did not npocu':l.cuu.v pant additional tims, we
nnmu.uumimunwmmdm

We hope this will clarify eur reguest m the pharnsceuticsl ntenﬁ'tieu.
If you have eay (uuum coatact ths Bolid Wasts w Bectiom st L

AS 317/633-6400,
Very tnﬂv m-.
David D. Lewn; ASGiNg Ckief
- 8olid Waste llupult Bection
y Bivision of Bamitary Zagiuserisg
-0, o

cct Mo Charles Hizes
Rlkhart County Haalth Dcpurhut
Elkhart Comty Commissicaers
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October 7, 197‘_

Mr. Richard llerron

301 W. Franklin
Elkhart. Ind. 46514

Dear Mr. Herron:

Enclosed you will find a report of my fihdihgs to date on case of

" Himco Landfill and Associates correspondence.

As you can see, this report covers many analyses WhICh. in my opinion,
fix the well pollution as originating from the Tandfill. I was not

.able to specifivally find citric acid in the samples. This would not .
be 1ikely to be found as this item is washed at the plant.. I do believe

that enough evidence exists to affirm that constituents that originate -
at Miles Laboratories have found their way into water supplies.

I believe a list of what is hauled out af the companies by tha scavenger
would be helpful. .

After you have read this report, 1 would Tike to discuss 1ts 51gn1f1cance
with you to decide on the future course. .

Sinéefe]y,

Gilbe§t D. Elenbogen
. 8909 Kilpatrick Ave,
Skokie. IL. 60076
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‘On September 17, 1976, I obtained water samples from the ngls oT Fobeses

Rumsfeld, Wiesman a..d Kolanowski located at Elkhar. Ind, Luring my
visit to these (esidences. I obserﬁed the landfill area operated by
Himeo Landfill Co. It is understood that the landfill had been a marsh,
and was cavered with approximately 15 ft. of fill. -The soil appeared

~ to be §andi and examination of the well surveys igdicated that the land

is sind and qgravel at the levels under concern.

General observations of the landfil) indicated that a white powder
was being plowed into the fill (later found to be calcium sulfate). The
powder was estimated to be about 250 ft. to the Wiesman well and about
75 feet from the Rumsfeld property line.

Several items sighted on the landfill are products .that are produced .

or raw materials used at local companies or institutions. These included:

Nair - Whitehall Pharmacy Hematest #146 1048056
A copper test sojution §0 cc plastic syringe
Primatene : Preparation H
Dristan enema bags

Sudden - Beauty X CIlnitest (Ames)
Bactine

The condition of the fill was such that surface water run—off occurred
in the direction of the residences in questhn.._ A sample of run-off water
was taken from a fissure approximately 8" across and several inches deep'

Samples were taken from homes in quest1on. including present and past water

.T:: supp]1es.._SampIes were taken after running pumps fnr 15 minutes, . The: samp]eﬁ N

e “Weére co1}ected-in'c1ean 11ter'bogt1es'for chem1ca1 ana}ysis ZSD“EC. DTaStIC‘*". -

bottles for metals and in clean stierile bott1e, for bacteriological. ana1y51s.

The sampIgs were placed in a cooled jce chest and kept at refrigerated temper-

atures prior to analysis.
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Samples taken were as follows:

- 1. Rumsfeld well 25 ft, o,
2. Wiesman well 40 ft. -
3. Wiesman kitchen 180 ft. (approx.)
4. Kolanowski 25 ft.

5. Run-off from landfill

6. City water
7. Rumsfeld ' 60 ft,

. - The appearance of thé water from wells 1, 2, and 7 ranged from
tan to dark brown All contained sediment. The sample from the Wiesman well
(sample 2) collected in a 3 gal. container,formed an oily scum after settling
for 15 minutes..
An examination of the hdmes'of Rumsfeld, Wiesman and Kolanowski revealed
excessive corrosion in utilitiesithat come in contact with water. Corrosion
~of shower stalls, sinks, clothes washers and humidifiers was cbvious. A
reddish material occupying 3-4 Titers in volume was settled on the bottom
of the Kolanowski humidifier. This material was found to be lafgely iron salt.
The corrosive condition did not appear ip other facilities using Elkhart,
Ind watar. | I .

~-Ana1ys1s of the samples appears in. Tab1e I (attached)

1. The resu]ts of the table 1nd1catc that Ca, Mg. 1ron,h6;;an;c matter T
as indicated by COD, organic N, TVS, appear in the shallow wells in
unnatural amounts, Thé amountg of these materials would not ocour

from the naturn] water table as indicated by deuper wells and other

local water sources, but are a result of contamfnants.

The COD in well 2 is 5x that of raﬁ sewage. ‘The organic N and

volatile solids also indicate an organic contamination.
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Constituents found in the run-off sample are found in the wells
(samples 2-4{6) and, inf act, the concentration of these constituents
in the well (CGST Fe, Ca, Mg) are a function of the concentration in
the run-off sample.

Constituents in the run-off sample of tha landfi11 are constituents

~ that are hauled to the landfill - Ca from calcium sulfate, Mg, Fe,

anﬂ,orgéniq matter, The correlation of the run-off and well analysis

"jndicate that constituents in the run-off entcr the we11s; '

While it would be apparent that many of the items iﬁ the "landfii;
wauld occur in low concentrations in the wells and make ana1ysis“'

difficult and expensive, it can be assumed and concluded that as long

| as any constituent placed on the fill appears in the run~off and wells,

"then any other item that is placed in the landfill can also appear in

tﬁe wells. The aﬁounts of any material that enter the well from the

landfill will be a function of its concehtration and solubility. |

Materials found in wells that can be shown tolhave originated from the landfill

are alsc products used‘pr produced by SPWF.JPCQT,QPTRE"Y- .

b.

c.

d.

Calcium sulfate, .for gxémp]e, is-a;bx-prndyggqu.ciffic_ibia production. -

" In this process, the Ca-§af¥'ditrié'achfisfprbduced,lwhich in turn is -

neutralized with sulfuric acid. This is found in the fi11 and wells.

Iron salts are often used in the citric acid process to stop fermen- -

tation. Large amounts of iron are found in the run-off and wells.

Magnesium salts are -used or produced by Whitehall Pharmaceutical Co.

This is found in excessive amounts in run-off and wells,

The organic matter in the concentrations found could 1fkely
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be a result of the fermentation broth,and a carbohydrate test
was positive and could well be from the dextrose and ferMéntation.

e. The coliforms found, while not.extreneiy high, would not be unexpected
with the condition of the landfill. .Such coliforms might be expected

to originate from such materials as used enema bags.

f. The biological oxygen demand (BOD) is high for well water, but
Jow as compared to the COD. This would 1nd1cate a non-b1odegrad—
able material is present or a chemical toxic to the organ1sns act1ng

upon the biological material.

In order to<dctermina whther the discrepancy between the BOD and COD was a
result of a-substabce toxic to the organisms of non-biodegradable organic matter,
a portion of sawpie # 2 and 45 were added to raw sewage in 1% concentrations.
That was the concentration used for the original BOD test. The BOD of the raw
sewage samples were: 190 - 145 - 110. When 1% of sample #2 was added to these
samples of raw sewage and 1% of sample #5 to the other set of raw sewage, in each
:case -the BOD was found to be 0. Thus it could be established that substance— o=

——

. -toxic.to normaI growth of organ1sms appears 1n tne run-off and we1Ts.._1;_ﬁn;;_,__jw_Jf

;-n_..--' b A AR

SUMMARY:  In summary, the initial investigation indicates and could be'accepted
. without a doubt to those versed in the science that'
3. Materia?s in the landfill have entered the water supplies of Rumsfeld, Wies-
man and Kolanowski . '
b. ‘The physical damage to the plumbing 1s a result'of-; or at least has been

. accelerated by the contaminants in the water supply.
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¢. The quality of this water is of such poor'Quality that it is below

 effluent standards for treated sewage. The water is not only below
drinking water standards, but could not be acceptable for_use for
primary contact water, i.e. swimming., This water would not support
fish 1ife. Evidence of a toxic substance in the water has been |

shown.

~d. Constituents in the water could cause adverse physiological effects

upon humans,

e. It éan be stated that the products on the landfi1l which have
. cqntaminated water supplies afé the same as.those that have
originated from several pharmaceutical companies, such as, Miles
| ‘Laboratories and thtéha11 Pharmaceutical Co, It can also be
assumed by any scientist familiar with water engineering that
| any soluble item placed in the 1andfj11 in reasonable quantities

:will'eventga11y enter the wells.
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- December ¢4, 1976

W. Richard Herron
301 West Franklin Street
Elkhart, Indiana

Deaf Richard,

Thig letter is te confirm eur decisien thut
if 2 settlement cannet be rciched in yeur meeting
en January 4, 1977, at 11:00 a.m, eur guit w»ill. ce.
‘filed en Friday, danualry f, 1977, B "
We feel we have given Whitehall Lubaerateries
more ithan enough time te discuss settlement in this

matter. If there are any fruther postpenements in
this meeting, suit will be filed without delay.

Very truly yesurs,

Wurren S, Wiseman

Patricia'A, Viseman

= L P I TP LY }

——— T e s -

g 4
[}’.@-/Ww A Ltz

Jomes K. Kelanewski

Hglen J. Kelanewalki

r. 4/ co
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W. RicHARD HERRON
ATTORNEY AT LAW
A0 WEST FRANNKLIN STREET
_ . TELEPHCNE 29241516 |
ELKHART, INRIANA 46814 AREA COTE 2 5
Ausuat 2, 1976

‘thornburg, McsSill, Laanl,
Harman, Carcy & !Murray
Attorneys at Law

305 First Katioral Bank 3ldqg.
tlkhart, Indiana 46514 '

ttention; Mr., John R. Harman

In Re: Vlseman & Runfelt - Elkhart Qonaral Hospital

Dear John: ' ' I IR

Thank you for ycur letter of July 30, 197¢, advoeating
the position that Himco is an independent contractor, disposing
. of waste products of Flkhart General Hospital, relieves klkoart
Ceneral Hospital of any responsibility to my clients. I nust

@ disagree with your position, aré would refer you to the Lindings

of the following cases: S$cott Construction Cormpany vs, Cobi-
(Ind. 15928) 159 NI 736; Stawdrt va, huif (ind. EﬁSS) 14 ¥zl 322y

Danneau vs, Indiana & MiGAlgau klectrd¢ Company (Ind, 1271) 277
NE-2a §; Hale vs. Peabody Coal Company, (Ind. 4976) 343 ©E 2¢ 3lo;
Shannon vs. Hissouri valley Limestone Company (1963) 122 liw 2& 27€,

' I believe you will £ind tnat these cases state tiat cro
who employe an independent contractor to do work is liable for thc
acts of such contractor where the work will creaté a nuilsance.

I believe that undar the ¢ircumstances in this case, tne acszital .
was disposing of dangerous haziardous waste, was famillar wits .

" .- where it was being durped, and consequuntly is respensible. ..

P
e .y
- -

. .wv" ElKhart.Geheral lospital will be considercd xpriwiry
"defendant in this case, and jointly liable with all otner purscis,
in causing or maintaining the nuisance in question,

by

1

1f you would 1like to discuss this matter further, will
‘you please call mc, ' .

Thank you for your consideration.

W. RPichard Herren
WRE/plg - : '
ccr Ferman Rumfelt

Warren Wiseman



JAN-05-2006 UED (9:40 aM ILEM OLG

04(/,, . - FAX NO. 317 234 uaze b Liss
STATE =< JNDIANA f’f‘;\
S T SrFTIEErs oTEE Sy S e (O e R AT
e T ry —_a ’!. l,'_-,a “ LSS .
o | e __INDIANAPOLIS
STATE BOARD OF HEALTH A\ o T T RS TR T T

Address Reply to;
Indiana State Baard of lcalth
1330 Weut Michigan Streat
Indianapolis, IN 46206

AN EQUAL OFPORTUNITY EMFLOYER

January 14, 1977

Mr. Hermam Rumfeli~ i = L o7 2 e /’Aﬁ

R. R. 6; Box 377.<... _~ e AT S
28369-C.R. 10 West ™™~ t-mw = #3700 T e TRTE T T IR | |
Elkhart, Indiana "46514-- - - ... - -

Dear Mr. Rumfelt:

Re: Pharmaceutical Waste Investigation
Elkhart County .

We wish to inform you that we have completed our investigation -
concerning the ﬁypes and quantities of pharmaceutical wastes deposited )
at the Himco disposal site on 5.1?.. 10 and the Nappanee by-pass. ..

The review by vur staff, of the[information submitted, has concluded
that these wastes should not be considered toxic or hazardous for land-
fill disposal in the quuntities indicated. '

please fecl free to contact this office.

_ Very skruly youxrs,

)

e/ A S e tp~——
David V. Lamm,”Acting Chief

" S0lid Waste Management Section
Nivisipp.ef Sapitary Engineering

cc: Elkhart County Health Department
Elkhart County Commissioners

N a\ PPN \/k—-'v/‘»f"\--/\/]//l : .
J i ey Adn 4l all_ | '2‘__‘ m |
thic.c;«i--'—(—-f— O pasw wAab M&WZ | L | M

u;e Lpodz f2 tweee. omdl f"'}“’l u{ A | |
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neGicse The rersotlon il ta reviewed to Latcr:;:: tha potomiisd hozords
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DALl Count r cO__m_"sic:.:r:!
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KEFEPENCE oo LDt
SITC NAME L2200 00 D idiii s’
SITE oL ALD_Z L Ottty 7

Aprll.b, 1977

T0: Yion, Oris R. Bowen, M. D,
Governoy, State nf Indians

FROM: William 'T Paynter, M. D,.
State Heslth Comnlssioner

SUBJECT: Response to Mrs. Patricis Rumsfel: B Letter
of YMarch 1, 1977

Tne staff of the Solié Waste Managerent Section has exnendad
ccneidezuble time and effort {nvestigating the complaints and saxpling
surface and groundwater in the area of the Himeo Nisposal sire. We
Lelieve rhat the best rcsporse we can nake is to cite a brief history of
tte situstion, :

1. The open dump was injzially identifted an Aupus: 24, 1071,
General refuse and pharmaceutical westes (aspirin, Fantine)
ware depcsited in & svampy ared northwacst of the intersection
of County Reed 10 ard the KRappanee Dypess.

2 Several inspections were tonducted in 1971 through 1974 to
bring the site into compliance witli currenc standards.

3. (m April 18, 1974, & representative took watey szaples of
surlace water as well as five of six residential wells zijascent
te the laud{ill, Thes wells are sgid to be shalleow driven
wells ranging from 62 feer to 22 feet in depth. Mo reference
wes made ol the saniiary construcilon ef these wells prior to
sampling., | '

g, On April 26, 1974, we reseived Jettersp from Mra. Rursfelt and
three other individuals concemning odorous, cloudy water in
their private wells. This was confirmed to bs true,

5. before the water szmple restins wpp completed, our office
recomnended that Mr. Charleg Himes, the o.mer ané opereicr of
the dipposel sire, provide opdditione)l wells four the Bix affected

residents.

6, Water gmmple results from the papril 18, 197&, sanpling show
the c%allow vells te be high 1n shsﬁi:al oxygen éenand and
vanganese, Surface water was shown to be groesly contamizates,

4

FL
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7.

9.

10,

11,

12,

13.

14.

v LN e

o
P ue

Ar Lkl VL

tm Yoveshber 14, 1874, three addi{tional wells vere sgonled
which were locoted withir one-quarter mile {rom the site,
Taey were {ound to be hiph in manganese (.60 ppm) contenr.

Within a twn-ucck.period between May 2, 1974, and Yay 14,
1974, Mz, Rines -had wells drilled for the six residents

" afiacent to the landfill:

8. Warrer Wigeczan - R.R, #(¢, Box 379, C.R. #10
k.. Ansel K, Elwell ~ R.P. %, nox 378, C,R. 110
¢. Robert B, Vhitmer ~ R.R. #6, Lex 380, C.R. 10
d. lYerman Rumsfelt - R.R. %6, Eox 377, C.P. {10
e. Koble L, Eowers -~ R.R. #6, Box 382, C.R. M0
£, James K, Xolanoski - R.R. J6, Box 3Bl, C.R. #10

These wells were 2117152 feet deen or batter throuph a clay
barrier which should isolate the o w anuifef. Two of these
wells equezlied or slightly exceeded the recormended public. -
heclth service drinking water standard for iron (0.3 ppz and
N.7 ppm).

Due to the nnor reuvlorical chearacteristics, on July 2, 1874,

ocur office recuested that tie mite ccase operation by Tecemhe:r 31,
1974, This vas later extenced tc Mareh 1, 1975, asféhich tim
only iner: materigls and calCinm gulfgze wouid be depesited,

Cm February 1B, 15975, & consent snriecment wap signed by Mr. Charles
llimes, and adopted by the Stresnr Fellution Centrel Doard. By
feptember 25, 1975, g new landfill was to have Dbeen establishel

and the ol one closed,

Water sanples of the deep wells were acain taken ou “ay 16,
1975, and all six somples were satisfactory.

Mur Nearing Cemmiscioner advised us that the Consent Order
could be vertallv exterded until Decemner 1, 1973, Mr. Tines
was notifled of this decirion, Tne operation was allowed teo
cuntinue until Scptember 27, 1976, pending zoning cpresl and
new site preparations,

On October 25, 1976, we recelved 2 copy of orivate well wvaiers
sAMple results from the six shsllov wells of the above individuals,
Only Warren Wisezen's new deep well was sampled, The-Tesults

vere satisfactory as io the previous testing.

An inspection ou September 17, 1576, revealied that refusc s
no lenpar depesited at this site, Finel cover (tvo feer),
grading, snd seeding, had not been completed,
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Snr=ary:

Ve agive with Mre, Kumsfelt in that the shalliow well vater 4g
oljecticnable te drink. This opinion 15 besed primarily uron the off
celor and the odor of the well water. Chexical samples indicate z high
COD .&n¢ mangancse centent. As & result, NHimeo, Inc., previded deep
vells for these individuals which new supply safe water to their hooes,
4 sanpie of one deep well was supplied to us on Nrrober 21, 1978, ,vhich
indicates that the water is sti1ll satisfactory. The Ruwsfelts. the
V'iescmang, the Kolanoskis are nov suinpg Yimeo, lne,, ond ecveral cther
-individuals to recover previous amapes. Their requests for water
sesples may be for vuse as court evidence im proving their. alle,atians of
leachate contaminatien, '

The City of Elkhart has requested that the U.S, Geelagical
Survey conduct an extensive ground waler sampling program &t two ilocations
within the county, They are concernel whether the Himco Dispesal and an ] )
industrial disposol site ir thie castern area of the county are causing K
proundwater contarination and, if so, how will they affect the nunicipal ,
vell, The U.8, Geuvlugical Survev is scheduled to undertale this projec: ///

in the spring.

strtachment

v ———
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National Priorities List i
Supsrfund hazardous waste site lisled under tre " _
Corrprehansive Envirgnmantai Responss, Compensation, and Liability Azt (CERCLA) as amended in 1986

HIMCD, INC., DUMP
Elknhart, Indiana

The Himco, Inc., Dump covers approximatelv &N acres at County Road 10 and
the Napanee Extension in che Town of Elkhart, Elkhart Courtv, Indiana. The
privately ownad site coerated between 1960 and September 1976. A marshy area
was excavated to a depth of 10 to 29 feet, and aeneral refuse and medical and
pharmaceutical waates were buried in the resulting hole. TIndustrial waste may
also have bezen landfilled, according to the company and a report prepared by
the Indiana Department of Natural Resources and the. Rlkhart Water Works. The
owner stated that in the mid-1960s he received a permit from the citv to accent
municipal waste [rum northwest Elkhart County.

puring an inspection in July 1984, RPA observed several streams of leachate.
The landfill was about 15 feet above the original ground level at the center,
slopiiy to 5 feet at the edges. Much of the landfill was covered with sand,
Isolated spots of stressed vegetation were visible. Sulfur odors were strong.

EPA detected cobalt, selenium, beryllium, cadmium, conner, manganesze, and
other metals in monitoring wells downgradient of the site. The results corro-
borated analvses of residential wells conducted in 1974 by the State, which
showed high manganese levels.

In 1974, the State Health Commissioner advised the owner to drill deep
wells to replace six contaminated shallmw residential wells. In 197%, Lhe
owner signed a Consent Agreement (adopted by the Stream Pollution Control Roard)
that resulted in the closing of fhe dunp in September 107A.

The dump is located abave a continuous portion of the shallow auuifer
svstem that is the sole source of drinking water for the communitv. A conser-
vative estimate is that wells within 3 miles of the site serving 20,000 people
may be affected.

A 1980 hydrogeologic study of the area by the U.S. Geolcaical Survey led
EPA to install two intecceptor wells to divert cuntaninated qround water away
from Elkhart's North Main Street Well Field approximately 1.5 miles southeast
of the site. The intcrceptor wells have pecmits under the National Pollutant
" ischarge Elimination System to discharge into nearby Christiana Creek.

U.S. Enviroamantar S e a0 N :I'-'::“.J-i}__’ﬂ( . . .M.

FAR NO. 317 234 0428 b 2372



United States Environmental Protection Agency

-~ Region V .
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* INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
100 NOR™R SENATE AVENUE
P.0.BOX 6015 =

INDIANAPOLIS, INDIANA 462d6—6015

Date: / Fax #:
//5 4s 2 2-EH e 7

Companv’Dlvmon : Telaphone #:
To: / D e ./ P _

b Phssentir .

L

! From: Telephone #:
I : Fax #.
< _ ! AN ) : A
‘Office/Rranch/Section: B | Numbes uf Puges (including cover):

A3

CO/‘
”

%@M Gk #-]

Ww

IDEM Location o i Fax Number Confirm Number -
Indiana Government Center North Area Code (317) Area Code (317) | .
Commiscioner’s Offjce ' 233-6647 232.8162
Enforcement 233-5968 233-5529
Land Quality 232-3403 " 232—4473
Land Quality 234-0428 233.2570
Water Quality 233-3968 253-5529
Afr Quality | 232-8406 232-8670
Legal Counsel 233-5967 233-0178
Media & Commmunications . _{ 233-5517 232-8753
Office of Mpmt., Budget, & Admin. | 232-8564 232-8560 -
Information Technology 232-5539 232-8180 -
Purchasing - 233-6276 232-0764
Office of Pollution Prevennon . R : .233-5627 233-5434
‘Westemn Select Properties ‘Area Code (3I7) “Area Code (317)
Drinking Water : 308-3339 308-3280
Water-Assessment 308 3219 308-3170
Water-Drinking Water Comphance 308-3340 308-3282
Air Quakity 3083239 308 3236
Land Qualxty Comphance Branch 308-3063 “308-3017
] Regional Offices -
Northwest Office Merrillville, IN (219) 757-0267 (219) 7570268
North Central Office South Bend, IN (574) 2454877 (574) 245-4870
Southwest Office. Petersburg, IN (812) 380-2304 (812) 380-2305
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Description:

o o~

Summdry
_ Iinal Propcsal :
‘Industrial Iandfill Operatvion

Miles Experimental Induetrial Landfill
Slkhart County

Miles laboratories, ine., ot Elkhart, is proposing to operate
an industrial disposal operstion for the dlsposal of calc1um
sulrate only. The site is located within the SE &, SW %,

of Section 25, T38N., RUE., Elkhart County. The operation
will be conducted on an experimental basis beginning with
Parcel I which contains approximately 30 acres. The dispcsal
of caleium sulfate will take place only as an alternetive

in the event the Himco Landfill or other approved disposal

method 1s unavajileble. The Miles plant has the need for

disposal of 320 cubic yards of calecium sulfate per day.
The site has proper zoning from the City of Elkhart.

Owner: Miles Laboratories, Imc.

Operafing.Procedures: The trench method of sanitary landfill) operation is

Recommendations: :
permit number SW 169 for the proposed experimental industrial

JRBaker/mc
. 4/15/75

proposed. The maximum depth of excavation will he & feef.- -
The calcium sulfate will be compacted in 6-inch layers to the
total thickness of 3 feet. A weekly cover of six inchas of
soil will be applied. A final cover of one foot of soil will
he applied.

It ie recommended that the Béard grant conatruction plan
landf£ill with the following conditionea:
1. That only calciwn sullule be deposiled at Lhix site.

2. ‘I'hat at no time may calcium sulfate be deposited into
water. .

3. That monitoring wells be installed and tested on a
quarterly basis as deseribed in the planes and specifications.
submitted cn March 12, 1975 (copy enclosed).

4, That in the event any of the monitoring wells do show an
appreciable increase of calcium or sulfate levels approaching
Publie Heelth Service Drinking Standards, Miles laboratories,
Inc, will cease disposal operstlons and undertake corrective
action,

cover, with the™ Sl cover to consict of at least tuo feet
of clay suil.
|
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January 6, 1975
VIA CERTIFIED MAIL

Barl W. !uglny, Jr, .

Aszociate Gemsral Counsel and
" Assistant Secretary

Nlles ladaratories, Inc.

Elkhart, Indiana 46514

Desr Mr. Yeagley: . _
Re: c:lauiﬁcution of Calciun Sulfate
m: 1s in respoase to your htta: of December 9, 197& 4n vhich a
requast was mads for axclusioa from Regulation SIC 1B for the ealcium
mulfate genarated hy your operation.

‘We have revieved both the informmtion roecivod in writtes form nd

~ that which was relayed through coaversations with various represeatativee

of Miles Laborstories, Inc. This also inveludes the latast laboratory
rasults am submitted om December 20, 1974, by Mr. Faul D, Prancis, Maasger,
Process and Quality Comtrol, Citrie !hmheburing of Miles laboratories,
Inc. In addition, va have comsulted with menbers of the labontory staft
at the State Board ai' Hoelth. , !

it is our datomhntion that tha eslci\m sulfate as gemernted from
your eitric scid process cennot be excluded frem Regulation SPC 18 under
Chapter IX, Sectica 1. This deelcion 48 alzo based im part om imformaticn
which vas included in your report oa the propartiss of caloium sulfate
a8 recaived on Decsmber 9, 1974, by our d’ﬂu.

Tha lohbmty of caleium sulfate vn.r:len sppreciably with changes in
pH and other eleetrclytic ccmditions to which it is exposed, The solubility
is known to ingrease substantially under scidic conditions which sre often
similar to thoss found in leachats generated from landfill operations which
dispose of degradadle vastes. Althoygh the loachate gomexrated from

- the caleium sulfste aloms may mot be dofinsd ap havimg a toxic effect oa

e groundwater supply, 1t may sericusly altcr the natural mineral propsrties
of that wvater supply. Therefore, it i8 essontial that care be takem to
assure that the cmlcium sulfate 15 not expoped to comditions which would
increass its solubility.
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Zarl W. Yeoagley, Jr. Janoary 6, 1975

It lv feasibls, however, to consider this matertal to be steble if kept

Bear seutrsl p H . This would isclude scparats disposal from organic
vastes. LUndar these caadluou, the calcium sulfate should be least

goludble.

Conditions relative to diaposal of caloium sulfate at the Him
aite ave:

1. _Dupocgl in dry areas only.
2. BSeparate disposal from héo-panhh zateriale.

3. Protection rron sxtrames of pll caused by nztural or manmeds
3ources.

If you have axy questions, pleass refer them to the Sond Hute
Xanagement Section at AC 317/633-4393. _

‘Very tru:w yours ’

Roland P. Dove, Acting Director
Diviaion of Banitary Enginsering

AC 3176334330

CAM; mc :
ec: Pranklin E. Breakinridge, Attm
Mr. P. D, Francis, Manager
Procesa-Quality Contral
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Earl W. Yeagley, Jr.
Associate General Counsel
and Assistant Secretary
Miles Laboratories, Inc.
Elkhart, Indiana

219-264-8395

Decembef'Q, 1974

Mr. Roland Dove

Stream Pollution Control Board
1331 West Michigan Street
Indianapolis, Indiana

Re: Himco Waste-A-Way Service, Tnc.
Dear Mr. Dove:

Miles Laboratories, Inc., an Indiana, corporation
located at 1127 Myrtle Street, Elkhart, Indiana joins in -
the request of Himeo Wasta-A-Way Service, Inc¢., for an
extension of time to December 31, 1975, within which to
discontinue its exieting sanitary landfill at County Road 10
in Elkhart County, Indiana, ' -

There are a number of facts and circumstances
reepecting this matter which, we believe, will demonstrate
that the continued, and proper, operation of this landfill
for an interim period of up to an additional year is in
the best interests of the Elkhart community, including
Miles Laboratories, and will not puse any polential threat
to the health or environment in the area.

There are only two landfill operators of any
signilicant capacity in the Elkhart community. Lhose
are the Elkhart County and Himco landfills. Of the
two, Himco handles a substantially greater volume of
waste than does the County. Quite naturally, the County
does not have excess or surplus equipment standing idly
by to handle a sudden surge in demand. We have been
advised by the Superintendent of the County landfill that,
if he were to attempt to handle the additional volume now
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Mr. Roland Dove . -2- , December 9, 1974

disposed of at the Himco fill, six (6) months would be
required to procure the necessary equipment and to attain

the capability to do so. We are further advised that the
main County fill sire presently has only about two (2) years
of remaining capacity at its existing site. A vast inearease
in its inflow obviously would force the County to use up its
capacity and move to another site at a mueh esarlier date than
presently anticipated. :

Quite apart from those limitations, there are
other limitations respecring hours of operation of the
County landfill that would infliect an impossible burden
on various industrial operators, particularly Miles, if
they were to attempt to conform to those hours. The
County 1andfill is open only five (5) daye a week and its
hours are 8:00 A.M. to 5:00 P.M. (We are advised that.
these restricted hours were agreed to by the County in
connectlon with settlement of litigation by neighbors
who had opposed the initial location of the landfill in
their neighborhood.) :

Miles, which employs approximately 2,500
employcca in Elkhart, operates seveu (7) days a week,
24 hours a day. Miles is the world's second largest
producer of citric acid. Citric acid is utilized _
world wide, is an important food ingredient, and is used
very heavily in the pharmaceutical industry. Calcium
Sulphate is a by-product resulting from the process of
manufacturing cltrie acid. As such, the ecalcium sulphate
must be disposed of continually, as a part of the '
continuous operations of the eitric acid plant. It
normally is, and at the present time is, produced in the
amount of 20 tubs, or 320 cubic yards, per day.

The physical design of the Miles plant
provides a carousel arrangement of nine (9) rotating
tubs, each with a capacity of 16 cubic yards. Thus,
it is apparent that the maximum time required to £ill
all tubs, without having disposal service, is only about
ten (10) hours. Miles must have both continuous
avallability of a place to dispose of the calcium sulphate
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Mr. Roland Dove -3- December 9, 1974

.. and haul-away service availlable for at least l4 hours

each day, all seven (7) days of the week. Thus, you
will appreciate that, for Miles, the County landfill -
with hours of only 8 to 5, five (5) days a week -
simply 15 not a viable alternative, consistent with
keeping its citric acid plant in operatiom.

i1t is quite important, of course, to recognize
the characteristics of calcium sulphate. Calecium sulphate
oceurs, commonly, in nature. The "White Cliffs of Dover"
are a form of calecium sulphate, as are large dunes in
Texas and New Mexico, gypsum and many other things.
The caleium sulphate produced by Miles is non-toxic
and inert. _

We note that SPCB Regulation 18 provides that
'"disposal sites and operations which receive only rocks,
brick, conerete or earth,' are excluded from the provision
of that Regulation and, further, that other subsctances
may be recognized also to be inert, under that Regulation.

. We request that: caleium sulphate produced by Miles be

s0 recognized and classified under the Regulations. 1In
support thereof, we attach documents showing: I, The
various forms of calcium sulphate; II. Common definitions;
III. Occurrences and properties; IV. Uses; V. The
National Formulary specifications for food grade materials;
VI, Chemical analysis and; VII. Leaching studies ou
calcium sulphate.

: This data will, we believe, demonstrate that the
caleium sulphate should be recognlzed as inert and, further,
that the very substantial volume of calcium sulphate is both
an acceptable and desirable addition to the wastes in the
Himco landfill.

As you know, the overwhelming majority of the -
wastes recelved by Himco consists of lumber, sawdust and
other wastes from industrial and commercial enterprises.
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Mr. Roland Dove “4- December 9, 1974

The operation has been highly responsible; there are no
vectors or odors evident; and the premises are orderly.
Mr. Himes, with the support of Miles, has responded well
to legitimate concerns of the area in the past and we
know of no present community criticism of his operations.
While it may be recognized that this site might not be
chosen for a new general purpose landfill using present
day standards, it is a fact that this landfill has been
in operation for fourteen (14) years. It is also
pertinent that there is only about one year of capacity
remaining at this landfill - at whieh time it must be
discontinued in any event and a new site must be operable.

Mr. Himes has been endeavorin% to acquire
a new site for relocation of his landfill operatiomns.
Assuming that he succeeds in that endeavor within a
reasonable time, he then must process the matter
through local zoning procedures, accumilate the data

- for filing and processing a raequest for comstruction
- and operating permits through your office and accomplish

the construction steps which are a prc-requisite to
commencing operations at the new site. It would appear
tn he who%ly reslistic to anticipate that completion of
these steps may, with all due diligence, reasonably
consume all or moet of a year's time,
' |

: We are confident that Himco can and will
cperate its landfill in & manner not detrimenital to
the Elkhart community. Perumitting Himco's landfill
to continue to operate until December 31, 1975 - while
a replacement site is readied - will avoid the harsh
and, we believe, unwarranted economic consequencas that
a closing would impose upon Himco, and upon Miles. We
sincerely believe that the interests of Himcol's many .
other industrial and local customers, and the interasts
of the entire community, would be substantially injured
by a fatlure to allow time for an orderly trapsitiom,

free of sharp disruptioms. |

.
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Mr. Roland Dove -5- | December 9, 1974

: You may be certain that Miles has a clear
appreciation of the rcsponaibilities and objectives
.of your office and would not request forbearance in
thie mattcr if it believed that any health hazard
were imminent. Under the circumstances, it appears
to Miles that the legitimate lulLerests of your office
“and of Himeco, Miles and the Elkhart community can all
: - be reconciled and served by the continued and reasonable
— operations of the landfill for another year, We
urgently request your approval of that course of action.

MILES LABORATORIES, INC.
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CALCIUM SULFATE

Formns

4

Combinations of calcium, sulfates, and water exist in several various forms: (1)

-1, Anhydrous Calcium Sulfate (CaSQy;)

The natural form of anhydrous calcium sulfate is known as the mineral
anhydrite (lkarstenire, muriacite, anhydrous sulfate of lime, anhydrous

gypsum), '
2, Insoluble anhydrite (deéd-burned gypsum) (CaSO4)

Has the same crystal structure as anhydrous calcium sulfate, but is obtained
upon complate dehydration of gypoum at above,

3, Soluble anhydrite (Cag0g)

Has the same crystal structure as anhydious calcium sulfate, but is oblained
by complete dehydration. of gypsum at below 300°C im an electric oven,

4. Hemehydrate (CaS04 . 1/2 HpO) (dried calcium sulfate, plaster of paris, aamnelin,
doled gypsua,

Formed by the additlon of 6.6% HoO ToO the soluble anhyﬁrite through absorption.

5. Dihydrate (Casoy .2 H0) (narive calcium sulfate, precipitated calcium sulfate,
gypsum, alabaster, selenite, terra alba, solenite, mineral white, satin spar,
light spar.)

Calcium sulfate is said to be actually capable of existence in at least nine
gifferent forms - two forms of the dihydrate (CaSQ4 - 2H20); three forms of the
hemehydrate (CaS04 « 1/2 Hp0); and four forms of the anhydrous salt (Casoa).(z)
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Comnon Definitions

Websters Collegiate Dictionary: 5th Edition: Gypsum: Mineral. Hydrous
: : caleium sulphate, CaS04.2H20.H, 2. Sp. Gx.,
2,31-2,32, Gypsum is used as a dressing for
soils, for making plaster of paris, ate.
-V.,T. te treat with gypsum, as soil or water,

' Food Chemicals Codex lst Edition: Calcium Sulfate (CaSOxe2Hp0):

a Tine, white to slightly yellow-white, odor-
less powder, It is slightly scluble in water,
but dissolves in dilute hydrochloric acid

. solutions.

| The Condensed Chemical Dictiomary - Fifth Edition

Terra alba CaS04-2Ho0 Finely pulverized powdey
wade Loow gypsun and used in Lhe manufacture of
paper, paints, artifical marble, and composition
plascics.

Gypsum CasSQ,*2Hg0. A natural hydrated calcium
sulfate.

The National Formulary ‘Thirteen Edition -~ Calcium sulfate occurs as a . °
fine, white to slightly yellow - white, odorless

powder,
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Qccurrence, And Properties

Gypsum. This material properly defined, is the natural mineral of calcium_
sulfate dihydrate, CaS04.2Hy0-sp gr, 2,31-2,33; Mohs hardnass, 1.5-2. It is
widely and abundantly distributed in nature aad oceurs in an interesting variety
of fmrms, conditions, Aassociations, and colors, In pure form, pypsum is snow-
white and occurs in stratified layers,-dOubtless of marine origin, Either be-
cauge of varying coaditions at the time of precipitation or through vecrystalli-
zation, the mineral oceurs in various conditions from hard, solid rock to frag-
mantary and granular forme. In come depocitec the rock oeccurs in eaeily friable
masses of coarsely crystalline beds, which are appropriately called "sugar rock,"
Many depoaits yicld the massive minevral through the body of which occur erystalc
of selenite (see below), these deposits being described as selenitic gypsum, Most

' deposits of gypsum occur closely associated with either atrata or random occurrcmces

of thé mineral anhydrite, suggesting a question of the geological origin and the
possible transformation of one form into the other after deposition.

*
Gypsuw is widely distcibuted uvec the sarth aud is cosmuercially available iu
quantity in most industrial nations, More than one-third of the states in the U.S.
have abundanl rescurces, as reported in the Minerals Yearbuok.

The mineral occurs normally in horizontzal strata or veins varylug from a few-
inches to many feet in thickness. Open-pit or strip mining is employed for
depogits near the surface; both slope and shaft mines are common for deeper
deposits., The importance of the mineral gypsum as a source of almost all com-
mercial forms of calcium sulfate 13 shown by the fact that in 1962 there were
approximately 68 gypsum plants in the U,S5., distributed cthrough 22 scates and
operating L6 underground mines, 54 open quarries, and & number of mine-quarry
combinations. '

Gypsum dissolves in water to the maximum solubility of approximately 2.1 g/liter
at about 40°C and has the lower solubility of approximately 1.8 at 0°C and 1.9
in the range of 70-90°C. The concentration varies erratically with traces of
electrolytes and variations in pH and, preferably, should be determined experi-
mentally for all systems other than pure water solutions,

Alabaster, This is massive, densely crystalline, softly textured form of prac-
tically pure gypsum, It is usually translucent and frequently tinted with beauti-
fully variegated colors due, probably, in some cases, to optical effects in the
crystalline mass and, in other cases, to traces of foreign materials. Several deposi
in Colorado supply practically all of the alabaster used in the U.S. These deposits
furnish the mineral in white and a variety of attractive color tints and blends, The

mineral is taken from the mines with care in moderate to large lumps.

Alabaster, being relatively soft yet dense and fine-textured, is easily worked by
the carving knife and the saw, and may be readily shaped by abrasive papers and
polished to a fine smooth finish. Much of the shaping and finishing of alabaster
is done while the stone is kept wet., Alabaster has been known and used for the
carving of crusea, urns, and otheyr small vessels, and for the making of images,
statuary, and other art abjects. Many ancient structures have been embellished hy
columns, porticoes, and other decorative finishes of alabaster.



JAK-05-200% WED 09:24 &M (DEM OLG FAX b

NO. 317 234 (428 P. 14
Page 4

Selenite, It is a pure Zorm of gypsum crystallized in the mauqclinic sys:em

in the form of sheets or ‘plates that show a pexfect and easy cleavage parallel
to the plane of crystallization, Sheets or slabs of selenite occur 1n sizes

up to several feet in width and length, and these sheets, with characteristic
oblique corners, break down in parallelograms of similar proporticns, Selenite
crystals up to several inches in thickness are completely transparent. Thin
sheets of selenite polarize light and are used in laboratory equipment for this.

. puxpose. Selenite does not have the elastic return of mica and, vhen once dis-

torted, remains so,

Satin Spar, This is:another form of pure crystalline gypsum and is known as
gvpsum var, satin spar (not to be confused with calcite var, satin spar, CaClj3).
The cxystals are monoclinic ‘and im the form of parallel. threads. A mass of
satin spar, therefore, resembles somewhat the common forms of asbestos and, in
many cases, the threads can be picked or raveled out of the mass. In the more
densely formed growths, satin spar 1s translucent and lends itself readily to
fabrication and polishing into trinkets and small art objects, Satin spar is
formed in seams, sutures, and faults in or near gypsum deposits by the precipita-
tion from, or the evaporation of, ground water carrying the mineral in solution.
it is, accordingly. sometimes called secondary gypsum. Formations of satin spar
are frequently observed in abandoned mimes and inm the joints of masonzy through
which gypsiferous water reaches the open air.

Anhydr;te. The natural mineral form of anhydrous caleium sulfate is known as
anhydrite; it has a sp gr of approximately 2,8-2.9, and a Mohs hardness of

3¢3.5. It is usually densely masaive and frequently shows light tints af enlnr

as blue, pink, ate. Anhydrite has the same solubility in water as gypsum but does
nat veant rapidly ro form hydrates. It ig, accordingly, less valuable as a raw
material when this property is desired. It can be used as a sulfate source for
ammonium sulfata. '

Gypsite. This is an earthy deposit at or near the surface .of tha ground and con-
sists of finely crystalline gypsum mixed with loams, clays, sands, and humus; it
ranges from 60 to more than 907 gypsum. Thasa daposite ara formaed by tha move-
ment of ground water carrying gypsum in solution and the deposit of the mineral

by evaporation at the suzrface, or ac windblown "lococs" from disintegrating roele
deposits, Surface beds or quarries of gypsite, chiefly in the southwestern states,
have been worked in the production of plaster, structural tiles, etc, in the build-

'_ing industry but, in general, are at present of little commercial importance,

Gypsum Sands., Enormous deposits of practically pure gypsum in the form of fine,
white sands occur at various poiuty in Aplzoca, New Mexico, and Texas. These.
sands, covering many thousands of acres in some deposits, appear as drifts and

" dunes awd are doubtless Lhe result of evapuralion of gypsum-bearing waler rising

to the surface of the earth through seepage springs or by uniform movement over
wide areas of land, This 1s a natural result of the normal arid condition of the

" atmosphere in these regions, Practically without exception these deposits are

contaminated with sodium sulfate to such an excent that they are valueless ror
structural of hydraulic purposes.(3)
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Uses

Gypsum, as such, has only a few major uses but theése are important. In the
manufacture of portland cement gypsum is a necessary ingredient and is used to
lengthen the tine ef settiqg of various cements and mortars to allow for de-
positing and placing in forms. The '"raw'" gypsum is moved to the cement plants,
usually in open cars, in the form of rock crushed to about 1.5 in. apnd finer.
Automatic machines charge the crushed gypsum into the flow of cooled clznker

- in the amount of 3-5% as the mixture goes to the grinding m1115.

In some foreign countries (as Germany), gypsum has been used 25 a source of lime,
Ca0, in the manufacture of portland cement. This involves the complete decomposi-
tion of the gypsum at the temperature of the cement kiln and then recovery of
sulfur trioxide, S03, as a by-product. - _

An important large-scale use of gypsum is in the treatment of soils, particularly
those used for leguminous crops and in the culture of peanuts. For this use the

gypanm (nr ncrasianally amhydrite) ia finely ground and is known as ''land. plaster.

Benjamin Franklin is credited with the introduction into the U.S. of this applica-
tion as the result of his obsarvations in France, Finely ground gypsum, when mixed
with manures, acts to stabilize the volatile and dissolved nitrogenous compounds,
thus prevanting thaeir loss by volatilization and leaching. A major use in arid
climates is neutralization of "black alkali" soil by reaction wzth the alkali car-~
bonates that cause thxa condition,

As a otable, nontanic, tactelens, odorlecas, nomabracive, practically chemically
inert powder, known as terra alba, gypsum is usad in paints, pharmaceuticals, paper

 f£illing, insecticide dusts, yeast manufacture, water treatment, and many other in-
~ dustries. In brewing, it may be added to the water to lower the pH of the mash,

Some Receat Developments ia the Use of'GyPSum; Low-grade nickel ore is subjected
to sulfide smelting by the addition of coal and gypsum in a continuous rever-
beratory furnace operated at 1300°C, The ore is crushed to 10 mm size,

Calcium sulfate and coke are heated in an electric furnace to give calcium carbide,
carbon dioxide, carbun mwnuxide, and sulfur, The propoction of anhydrite to coke
is 1.4:0,6, '

Sulfuric acid is prepared by heating gypsum at 1200°C to produce sulfur trioxide.
The required temperature can be lowered to 1000°C by the addition of quartz and the
velocity increased by the addxt;on of sodium chloride and mosit air. A yield of
99% S03 is reported. . '

Ammonium sultate is produced trom calcium sulfate by reacting it with ammonmia,
carbon dioxide, and water. Calcium carbonate is produced as a by-product,

Gypsum is added to opal or transpdrent soda-lime or soda-potash-lime glasses
as a cdloring agent, The combined sulfur is reduced by elemental silicon er
aluminum to produce colors varying from ivory to amber,

‘Porous polytetrafluoroethylene (Teflon) is made by mixing an aqueous\dispersion

of the polymer with plaster of Paris, pouring the mixture into a mold, and heating
it until the polymer fuses. The plaster of Paris is then dissolved out, leaving
a porous molded product,
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For proper gel formation of cerrain food products a source of calcium ioms 13
required. Calcium saits used for this purpose include caleium citrate, caleium
gluconate, calcium glycerophospnate, calciuvm hypophosphite, di- and trlcalclum
phosphates, and calcium sulfate.

Water used in the brewing industry is often "corrected' to .2 uniform mineral salt
content that corresponds to water known to give the most satisfactory final product.
A wide variety of salts are used for this purpese, including mono- and diammonium
phosphate, calcium chloride, calcium hydroxide, calcium oxide, calcium dihydrogen
phosphate, calcium sulfate, magnesium sulfate, potassium aluminum sulfate, potassium
chloxride, potassium sulfa:e, sodium bisulfate and mono-, di«, and trisodium phosphate:
Some of these chemicals, in addition to standardizing the salt content, also control
the acxdzty, thus providing uniform conditions for yeast fermentatlon.

Three basic types of gypsum (calcium sulfate) derivatives provide the dental industry
with the basis for a variety of useful materials, The versatility and usefulness of
- gypsum depend upon the ease, character, and reversibility with which the water of
crystallization, and the attendant crystal form, can be altered, Fundamentally.
a partial dehydration from the dihydrate form, CaS042H;0, to the hemihydrate form,
€a504:0,5H20. of calecjum sulfate is achieved by heating. The mode of applying the
heat, and the conditions under which the partial dehydration occurs, alter the phy-
sical characteristics of the resulting crystal and provide the three basic types of
gypsun derivatives (plaster; Hydrocal (United States Gypsum Co.); Densite (Certain-
Teed Products .Corp.); and low-consistency hydrocal). In use, the powderad calcium
sulfate hemihydrate, CaS04-0,5H20, which has been formulated into a useful product,
is mixed with a prescribed quantity of water ta farm a alurry, Tha partially de-
hydrated calcium sulfate, CaS04:0.5H50, will recombine with the mixing water, and
renryatallize, ro sgain form rhe dibydrate of calecium sulfafe, CAS0,.2Hy0. The
solution of the hemihydrate, followed by the recrystallization of the dihydrate, re-
sults in a ervystalline growth which solidifies the entire mix into a structurally
strong and useful nasa,

The natural or unmecdified hardening time for plaéter of Paris is in the range of
5-120 min, Howcver, this entirc family of materials ia cubjeet to somsiderable

modifications to adapt them for a variety of useful dental materials.

Many of the newer therapeutic agents are of extremely high potency, thereby re-
quiring only fractions of a milligram per dose. In such cases, the tablet consists
mainly of inert filler providing bulk so that a tablet of suitable size for ease of
handling by the manufactuger, phagwacist, aud patleunt can be wasufactuged. These
fillers or excipients may be lactose, mannitol, sucrose, calciun sulfate, calcium
plwspliate, or mlcrocrysialline cellulose, In addilion, othier agents such as bindercs
(tragacanth, acacia, starch paste, methylecellulose, ete), disintegrants (coran starch,
alginic acid, microcrystalline cellulose), and lubricants (stearic acid, magnesium
stearate, calcium stearate, Carbowax, and talcum) are usually added to the tablat

formilation.

Production of phosghoric acid by the wet process involves the steps of (1) dis-
solving phosphate rock in sulfurie acid, (2) holding the acidulate slurry until
the calcium sulfate crystals grow to adequate size, (3) separating the acid and
caleium sulfate by filtration, and (4) concentrating the acid te the desired level.
The reaction for the process used most exteasively 1s as follows:

CalOF2(F04)6 + 10 H2504 + 20 H20=p 6 HyPO, + 10 CaS04.2 HpO + 2 HF
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The National Formulary - Thirteenth Edition
V. Specifications For Food Grade Material

Caledum Sulfate is énhydrous or contains two molecules of water of hydra~
tion. When dried at 250° to constant weight, it contains not less than
99.0 percent and not more than 101.0 percent of CaSQ,.

Description - Calcium Sulfate occurs as a fine, white to slightly vellow-
white, odorless. powder. : : '

Solubility ~ Caleium Sulfate dissolves in diluted hydrochloric acid. It

18 slightly soluble in water. o _

Identificaticn - Dissolve about 200 mg. of Caleium Sulfate by warming in

a mixture of 4 ml. of diluted hydrochloric acid and 16 wl: of water., This
solution responds to the tests for Calaitm, and for Sulfate. :

Loss on Drying - Dry Calcium Sulfate at 250° to constant weight: the
- anhydrous form loses not more.than 1.5 perceat of its waight; the dihydrate
loses not lesa than 19 percent and not more than 23 percent of its welght.
Garbonate — Mix 1 g. nf Calcium Sulfate with 5 ml, of water, and add a few
drops of diluted hydrochloric acid: no effervescence occurs when the acid -
is added. - . . : -

Iron ~ Dissolve 200 mg. of Caleium Sulfate and about 50 mg. of ammonium
persnlfate in 10 ml. of diluted hydrochlorie acid, dilute to 50 ml. with
water, and mix. To this solution add 3 ml. of ammontum thiccyanate T.S.,

and mix thoroughly: the color obtained ias no darker than that pruduced

in 50 ml. of a solution containing 140 még. of ferrous ammonium sulfate
(equivalent to 20 meg. of Fe) when treated in the sdue manner (100 parts

per million of Fe). - :

Heavy metalc - Mix 2 g. of Calcium Sulfate wilh 20 wl. of water, add 25 ml.
of dilured hydrochloric acid, and heat to boiling to dissolve the sample.
Cool, ond add strouger ammonia water to a pH of 7. Filter, evaporate to

a volyme of about 25 ml., and refilter if necessary to obtain a clear
oolution: the heavy metals limic for Calcium Sulfate ia 10 parts per
million. '

Assay — Dissolve about 300 mg. of Calcium Sulfate, previously dried at

250° tao_constant weight and accurately weighed, in 100 ml. of water and

4 ml. of diluted hydrochloric acid. While stirring, preferably with a mag-
netic stirver, titrate as follows: add about 30 ml. of 0.05M disodium ethyl-
eaediaminetetraacetate from a bU-ml. buret, then add 15 ml. of sedium hydroxide
T8, and 300 mg. of hydroxy naphrhol blue, and contimue the titration to a blue
endpoint, Each ml. ot U.05 M disodium ethylenediaminetetraacetate is equiva--
lent to 6.807 mg. of CaSQ,. o

Packaping and storage -~ Preserve Calcium Sulfate in well-closed coutainers.
-Labeling - The label should indicate whether the Calciwm Sulfate is anhydrous
ar the dihydrate.

Food Chemicals Codex - First Edition
Specifications For Food Grade Material cont'd

. CaS0y. 2H;0 Calcium Sulfate

Description - A fine, white to'sligh:ly yellow-white, odorless powder. It
is alightly soluble in warex, but dissolves in dilute hydrochloric acid

solutions. . _
Identification - Dissolve about 200 mg. by warming with a mixture of 4 ml.
of diluted hydrochloric acid T.3. and 16 wl, of water. A whiie precipitate
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forms when 5 ml. of ammonium oxalate T.S. is added to 10 ml. of the solu~
tian. Upon the addition of barium chloride T.S. to the remaining 10 ml.

a white precipitate forms which 1s insoluble in hydrochlaric and nitrlc.
aecids.

Specifications - Assay. Not less than 99 percent and not more than the
equivalent of 105 percent of. CaS04 . 2H,0.

Limits of ImEur1c1es - Argenic (as As). ¥Not more than 3 parts per mi{llion -
(0.0003 percent).

Fluoride. Not more than 30 parts per million (0 003 percent).

Heavy Metala (aa Tb). Not more than 10 parts per million (0.001 percent).
Selenium. Not more than 30 parts per million (0.003 percént).

TESTS . ‘

Assay. Dilssulve about 350 mg., accurately weighed, in 100 ml. of water

and 4 ml. of diluted hydrochloric acid T.S. While stirring, preferably with
_ & magnetic stirrer, add about 30 ml. of 0.05 M di-sodtum ethylenediaminetet~
raacetata from a 50-ml. buret, then add 15 ml. of sodium hydroxide T.S. and
300 mg. of hydroxy naphthol blue indicator, and continue the titration to

a blue end-point. Each ml. of 0.05 M dosodium ehtylenediaminetetraacetate

1s equivalent to 8.609 mg. of CabU4.2H,0.

Arsenic. Mix 1 gram with 10 ml. of water, add 12 ml. of diluted hydro-
chloric acid T.S., and heat to boiling to dissolve the sample. Cool, filter, -
and dilute the filtrate to 35 ml. with water. This solution meets the re-
quirements of the Arsenic Test. :

Fluoride, Weigh accurately 1.67 gramg, and proceed as directed in the
Fluoride Limit Test.

Heavy metals. Mix 2 grams with 20 ml. of water, add 25 ml. of diluta
hydrochloric acid T.S., and heat to boiling to dissolve the sample. Cool,
and add ammonium hydroxide to a pH of 7. Filter, evaporate to a volume of
about 25 wl., and refilter if necessary to obtain a clear solution. This
solution meets the requirements of the Heavy Metals Teat, usiug 20 mcg. of
lead ion (Pb) {in the control (Solution A).

Selenium. A solution of 2 grams in 40 ml. of dilute hydrochloric acid

(1 in 2) meets the requirements of the Seleaium Limit Test..

© Packaginz and storage. Store in well-closed containers.

Functional use in foods. Nutrient supplement; yeast food; dough comdi-
tioner; firmirg agent. ' '
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Typical -Analysis

The procass for convarting wat Calecium Sulfata ecake to Food Grade'C3904.2320

is simply one of drying.

tha typical analyoio ic ac followar

Description
pH
Iron

Heavy Metals-

‘Fluoride

Selenium
Assay

Loss on Drying
Identification
Arsenic
Carbonate

Soluybility

*Less than

White to off white powder
4.5 @ 20°%
15.3 ppm
# LT 10 ppm
0.15 ppm
Nég.
99,81%
19;72
Passes Test
* LT'3 pPpm
Neg.

Passes Test

The wet cake conta.

TN oo Vi mie wmcu G e

N Page 9

ins 24-297 free water. When dried,
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November 20, 1974

'LEACHING STUDIES ON CALCIUM SULFATE

A leaching study was performed on both the wet caleium sulfare as i1t now
is, and on repulped caleium sulfate, which will be representarive of the caleium
sulfate atter March L, l9/5, at which time the caleilum sulfate will be filtered
then repulped in water and again filcered. Test design and results follow:

Test Design

"Tap water ﬁas run through an IWT ioh exchanger research model II available
from Campbell Industrial Sales, P.0. Box 629, Carmel, Indiana. The deionizer
fed a four spigot manifold with flow control vaives at eack spigot.

- 50 grams each of wet calcium sulfate cake, repulped calcium sulfate cake,
o, and a control of local soil, were placed in separate Whatman Cellulose Extraction
~ Thimbles -~ single thickness - 33 x 94 mm. An: empty thimble was used in the

fourth unit as a blank.

The delonized water was dripped into the thimbles at a . rate of 200 ml/hour.
and collected for chemical analysis. Three 200 ml. extractions were collected
for each sample. All cation results are by atomic absorption. The aliquot used
was first concentrated by four., then acidified with HC1l and analyzed. All other
test procedures are explained with the data.. All data is expressed ~ as is -
in the 200 ml. segment collectad. All extractions done at ambient temperaturss,

approximately 72°9F.
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Het Calcium Repulped Calcium * Deionized
Sulfate Cake Sulfate Caka : Elkhart Soil Watcer Used
Tasgt 1st 2nd Ird 1st 2nd 3d 1st 2nd 3rd 1st 2nd
Calcium ppm 625 585 575 683 330 284 150 2,0 2.1 - 1.4 .23
Haraesium ppm | 1.4 .08 .025 .065 .05 LT .02 1.2 1.0 A .22 .04
Sulfate ppmtL) 11504 1455 1306 961 636 662 20 10 L7 10 neg neg
lrrn ppm R LT.05 Lz,05 2 LE,05 LT .05 3.7 2,2 1.0 LY, 05 LTt.0%
Ce jv L1t .0 .10 .12 .10 .07 .15 .11 .06 .1 .1l
Zinc ppm .10 .01 .02 .11 02 .01 ,06 04 01 .02 .005
Chromium. ppm LT,025  LT.025 LT.025 | [LE.025 LL,025 LT, 025 11,035 LT.025 LT,025 LT.025 LI, 023
Aluninum ppm LT.05 LT, 05 " LT.05 | [LT.03 LI.05 - LT.05 1,2 .09 .25 A1 LT, 05
Silica ppm 1.5 .5 .5 .92 .8 1.0 5,1 4.0 4.1 3 2.1
Solium 6.4 0,6 .43 4.4 .8 42 | 22, 44 0.4 1.2 40
Mangenese ppm C.9 LT.025 LT.025 .03 .04 LT.025 42 .11 .05 LT.025 LT,025
Molybdenum ppr |LT.05 1.1.05 LY.05 LT.J5 LT.05 LT.05 LT.05 LT.05 L2.05 LT,05 LT.05
Potassium ppm 2,7 .27 .12 1,7 25 .05 2.4 1.2 .31 .12 .02
Chioride (4 LT10 LT 10 LT 10 LT 10 LT 10 LT 10 LE 10 LT 10 ~ LT 10 neg neg
Total Dissalved : . : .
solids{3ppm 1525 1983 1769 1253 . 889 907 125 L0 42 0 0
pii at 25°C 3.30 bo7. 4,87 3.31 4,54 5,00 €.42 6,7 6.62 4.60 4,60
Total Acidity{(*] 10 ml 10 m_ -10 ml 1.0 ml 10 ml 10 ml 6 ml 10 ml 9 ml 10 ml 10 ml
Normal NaQK 100 m1 100 ml 100 ml. 100 ml 100 ml 100 m)l 100 ml 100 ml 100 ml || 100 ml 120 ml
Color 0.D,(5) .05 .05 .05 .05 .05 .05 2,30 0,65 0.45 - -
¢ Yic Acid ' S : - _ :
Coucent LT.01% LT.0L% LY,01% T.00%  LT.01%2  LT.01% IT,01%  LY.01%  LT.01% || LT.01% LI.01%
Heavy Metall®) | LT3ppm LT3ppm LT3ppm T3poum LT3ppm LT3ppm JLI3ppm LIippm LT3ppm || L.T3ppm _ LT3ppm

.Abbreviations: LT = less 'l‘han'




JAN-05-2005 UED 09:3U 6l (DEN UL FAA NU. 211 234 udes

2.

3.

4.

-2

6.

'}

<D

ANALYTICAL PROCEDURES

Sulfate

50 mls. sample + 1 g. BaClg. Filter through a welghed crucible with
asbestos mgt. Rinse with methyl alcohol, dry at 105°C for 2 hours.

Record weight, gain as BaS0y.

(mg. BaSQ0,) x 0.412 = wt Sb4 50 mls. in mgs.
wt. S04 1n 50 mls. x 20 = ppm SO, : .

Chloride

(Volhard Method) Standard Methods for the Examination of Water,
Sewerage Aand Tndustrial Wastes, Tenth Edition,

~ page 59.

- —

Total Dissolved Solids

As above pg. 178 - Total Residue
Total Acidity '
As above pg. 34

Color

" Direct spectrophotoneter reading at 420 om vs. blank.

Lumetron used, 19 uu rounded curvette.

Heavy Metals - U.S.P. XIII
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